直並列グラフを利用したall-terminal reliabilityの下界導出法 (決定理論とその関連分野) by 小出, 武 et al.
Title直並列グラフを利用したall-terminal reliabilityの下界導出法 (決定理論とその関連分野)
Author(s)小出, 武; 新森, 修一; 石井, 博昭





















$n$ $\{v_{1}, \cdots, v_{n}\}\text{ }$ $m$ $\{e_{1}, \cdots , e_{m}\}$
$G=(V, E)$ ( )




(all-terminal reliability: ) $Rel(G)$ ([.3])
$G’=(V, E)$ $e$
$G\cup\{e\}=(V, E\cup\{e\})_{\text{ }}$ $e$ $G-\{e\}=(V, E-\{e\})$
$G_{1}=(V_{1}, E_{1}),$ $G_{2}=(V_{2}, E_{2})$ $G_{2}$ $G_{1}$
$G_{1}-G_{2}=(V_{1}, E_{1}-E2)$
3 $Rel(G)$
1 $G=(V, E)$ $G$ $V$ $G$
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$\{G_{i}|G_{i}\underline{\infty}(V, E_{i}), E_{i}\subset E, E_{i}\cap E_{j}=\phi(i\neq j)\}$
(edge-packing)
1 $G=(V, E)$ $k$ $\{G_{1}’, \cdots , G_{k}\}$
$[3]_{0}$ .: . $\cdot$. .
.







$G=(V, E)$ $\{G_{1}, \cdots , G_{k}\}$
$G_{i}=(V, E_{i})(i=1, \cdots, k)$ (1)





2 $G$ \Phi \Xi $T$ ;
3 $EPSTarrow EPST\cup\{T\}$ ;
4 $Garrow G-T$ ;
5 $G$ Step2 ;
1-2
Edmonds Matroid $\mathrm{P}\mathrm{a}\mathrm{r}\mathrm{t}\mathrm{i}\mathrm{t}\mathrm{i}_{0}\mathrm{n}[1]$ $G$
.
EPST ; .
1-1 3 $1_{\text{ }}$ 1-2 2
1-1 $O( \max(7\eta\log m, cm))\text{ }$






[ ] : $G=(V, E)$ 1 $v_{\text{ }}$ $v$ – $e$
$G’=(V-\{v\}, E-\{e\})$
(3) $Rel(G)=peRe.l(G’)$
[ ] : $G=(V, E)$ 2 $v_{\text{ }}$ $v$ 2 $e_{1}=$




[ ] : $G=(V, E)$ 2 $u,$ $v\in V$ 2 $e_{1},$ $e_{2}\in E$




















3 $Tarrow$ $G$ ;
4 $Garrow G-T$ :




9 $Tarrow T\cup\{e\}$ ;
10 $Garrow G-\{e\}$ ;
11 end
12 end
13 $EPSParrow EPSP\cup\{T\}$ ;
14 if $G$ is connected goto Step 3;
2-1 1-1
1 . $G$ $T$
2 T G–T
$T$
3 T EPSP $G=G-T$
4. $G$ Stepl
2-1 T 1 $e$
2 $O(m)$ 2-1
3 $G=(.V, E)$ 2-1 $A^{-}.-i^{7^{*}}.\cdot \text{ }O(Cm^{2})$
( $c$ . $G$ )
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( ) $O(m\log m)$ Step 5
$m$ 1 $O(m)$ SteP 14
Step 3 $c$
.
$O$ ($\max$ ($m\log m$ , cm$2)$ ) $=O$ (cm2).
3 2 $\grave{\lambda}^{\backslash }$ ..
2-2
1EPSP $=\{G_{1}, \cdots, G_{k}\}arrow$ 1-2 EPST;
2 $G_{1},$ $\cdots,$ $G_{k}$ ;
3 $Garrow G-\cup^{k}i=1Gi$ ;
4 $G$ ;
5for $i=1,$ $\cdots,$ $k$ do
6 begin
7for $e\in E$ ($p_{e}$ ) do
8 begin
9 . if $G_{i}\cup\{e\}$ then
10 begin
$G_{i}arrow G_{i}\cup\{e\}$ ;











( ) 2-2 1-2 EPST
EPSP $EPST=\{G_{1}, \cdots, c_{k}\}$ $G_{i}$
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G( $EPSP=\{G_{1}’, \cdots, G_{k}’\}$
$Re\iota(c_{i})\leq Rel(G\prime\prime)i$ $(i=- 1, \cdots, k)$
(1) EPST EPSP
2-2
5 $G=.(V,.E):..\cdot, ..$ 2-2 $O(m^{3})$
.. . .
( ) Step 1 $O(m^{3})$ Step 2 Step 4
.
$O(m^{3})$ Step 5 for $k$ Step
7 $m$ $O(m)$ Step
5 $O(km^{2})$ $k<m$ $O(m^{3})$
6
2-1 2-2 1 Arpanet ( 59 71).
Ball-Provan Ball-Provan
1: Arpanet(1979)
2 Arpanet 2-1-, 2-2 2
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